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USING IT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a solid electrolyte low in interface resistance and good in 
toughness by containing electron conductive high molecular compound with concentration gradient in a 
phase of the solid electrolyte. 

SOLUTION: Polymeric solid electrolyte is constituted of electrolyte compound and ion conductive high 
molecular compound. The electrolyte compound is inorganic acid, inorganic salt, organic acid, or organic 
salt. When it is used for a lithium ion battery, it is selected from LiCI04, LiBF4, LiPF6, and LiN(CF3 S02)2. 
As the ion conductive high molecular compound, macromolecule having ion conductivity higher than 10- 8 
S/ cm and polyalkylene units as repeating units is desirable. As electron conductive high molecular 
compound, preferably, polypyrrole or polypyrrole derivative with conductivity higher than 10-4 S/cm is 
used. Polymeric monomer of material of electron conductive high molecular compound is contained in the 
polymeric solid electrolyte, and, for example, the electron conductive high molecular compound having 
concentration gradient is formed on an anode side by electrolysis polymerization. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 



http://www1 9ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAGZaivYDA41 2268871 P1 htm 2006/09/07 



Searching PAJ 2/2 

decision of rejection] 
[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAGZaivYDA41 2268871 PI. htm 2006/09/07 



aa)B«m/r (j p> o» 'Jk m & fF ^ *g ca> aonmiuwww 

#^§2000 -268871 
(P2000 - 268871 A) 
(43)^H B ¥l£124f 9 /J29 H (2000. 9. 29) 



(BOIntCL 7 ®&mn 
H01M 10/40 
C 0 8 K 3/24 
3/30 
3/32 
3/38 



(2i)ms#^ 


ftgm 1-75423 


<71)tH®A 


000004455 








(22)fflBIB 


¥«£11^ 3 n 19 B (1999. 3. 19) 










<72)389l# 


Aim t 








3e«»BSt*mBTBaTB13»l# BAfli 
















±JS 3Sf* 








^«E!^BiCT^*iiiTB3TB13#l^ B5Wb 
















2&i3 Ell 








w&mmmmiis&&w*r3o- 3 -401 






(74)ttS!A 


100071559 



















(54) HM®«fH *»TO«^K©ttfi*Xtf^n*IBVifc^fl3^^/t>f^ 



(57) [B»] 



F I 

H0 1M 10/40 
C0 8K 3/24 
3/30 
3/32 
3/38 



T-?3-r(##) 

B 4 J 0 0 2 
5G3 0 1 
5H0 2 9 



OL (± 11 10 WtXUK 




2 JR 2 



(2) 



ftffl 2000-26887 1 



[lt*iS3] *»?H(Wlllllo«+OMrlliK*^e 
2 ieeo«»? @(**^»o 

G»#JS6 3 tPHft^fctf, LiClO., L i B 
F4. L i PFeRtfL i N(CFsS02)z*>6&*»* % 

m^M 7 ] -Y * i/EilMfcffifl-? ffc^tttf^J* *> 'M b 

S»*«2, 3. 4, 5Xl±6lSK<DiS»?@^*P 
Mo 

Xt±*';ea-;VR#tt:-efeS^JSK 2. 3. 4. 



[0 0 0 4] c©J:3tt*#?Hflc«»«©K*fcLT 
tt, P.V.WrightC^DsK'Jx^U^**^ kot^I/* 
U#jgl£Jg'oi* : * , British Polymer Journal .7 .p319 (197 

[0 0 0 5] bfrU JK»?Hft:«IPII«:ffl»' % "C»«L 

#<D/ fiifctf & ft znmm t fcfc^T* t 

2 o [0 0 0 63 *Ofc». *»?fc»iK****** cfc 



[ii^<Ji i o] ts*mu 2. 3. 



5, 6, 7X 



B 8 Ei©H»?@WISl%ffl^ft tMltf «r/U 
X. 

[000 1] 
[0 0 0 2] 

[0003] -75. H**«PR*>r*v»ft«(*fcu-r 



Tl^S. Wittf. *S^fF^5 2 9 6 3 1 8fKitK 
[0 0 0 7] 

Sit, finKttRtfBWW^fclifcTanfcSi^FH* 

[0008] ai*m5E*o«Batt. m^mz, 3xi± 

(4, ii*m2. 3. 4X(i5E«0»liOtt!l**U 



(3) 



t$P^ 2000-26887 1 



[0 0 0 9]»*«7iE»O5SBBtts !li*JM2. 3. 
38IB«\ BWWIK 2. 3. 4. 5. 6Xfcl:7lE*W)« 

[ooio] m^m^mmcomm. nw&mtmfox 

[0 0 1 1] 

[oo 1 2] sfc. *mm. mmmit&wstK mm 
mmcKtZo *mm£mmmt&m\ l i c 

104. LiBF4. L i P FeRtfL i N (C F 3 S 02)2 

[0013] *fc *iew«. M^mwmmn^om^ 

[0 0 14] 



[0 0 15] ±E*)WSft^ftii:bT«. SS« 

H». ftm flffifc U 7^8, JSS£. *ffczk* 

10 «ffi£LTWu flUfcf. h'J7/l/*n^^yXM^ 
* 7;l/t p ^ d tfX (hU7 
;b>i-a^^>X;1/^;l/) -Y^ K8L Bfg^ hU7;W 

x;l/*>^> n-^tyx;l/*yft n-*^f;i/X 

-K^>;^>^>x;b^>®. iii/7T— X;l/*:/ 
& % spy x;l/*>». ^^7^1/^ 

;bx>- 2 -X;l/*VBL l -*^^>XW>8. X 
O^V-evXJl/sfcVfi^ 2-X;l/t^im 3-^h 

a^>-tf>X;b^>^> 4 — ^-^^;b^>-tf >X;b^v 
^ N 2-^^l/-5~-^yyatf^^v-tf>X;l/^> 
x;l/^ri/\^^ Xjl/<fc£Ol/*JbBk x;l/*T>^ 
X/l/*tf;*y x;l/*X-^y>K. X;l/*7 
-tf^-O^ X;l/*-t?^>>^ 2-X;l/^-3-^f- 

[ooi6] $rc, mwm. mmmm<DtsgtwMmt& 
n afatxti 2 astt±*a*&te*t &m z n 

WtC$^U^^S/)^L<> M^Ltfs L i C I O 
4. L i B F 4 N LiPFe, Li AsFe, L1CF3S 
O3. L i C4 F9 SOsRtfL i N(C F 3 SOzJz^D 

[0 0 I 7] m^X^&m&Mttit&MtLXlZ. 
50 iC^5l>r, <<*ZsmW&<Omi$\ 0-'° S/cmU±T^^> 



(4) 



t*Bfi 2000-26887 1 



[0 0 18] ^ojiSfc'fsfryfiaWEtfc^fffc*** 1 - 

y * y ;vbe* y rJx^>:t k, * y 7 1 y 

;H*Vd^niiUy**^ h\ # U * * * 'J >M»* 
iJiyaHbyW-CK, *'Jifl/W5X 4?y 

Slic*-r*#y7*X7r-t?>. *yJifi/y*W 
e- y x> — N+-y-7;i/* a :/a t? i^tts^-ftfr 

COO 1 9] *fc» ±EW*>e»tt*»?OH»8H« 

* y /i^* y dxfuytw f\ * ? * y a«* y 
drx^ixv^^'f f\ Tfj/m+y^oii^* 
^■y-<Fs ?«**y^K*y rfyaeu>**-y--^ f, 

v***^ F«««c*t ^7*X7r -tr * 'J =fx 
=f-ls^**V4 F^fflSl^tWrSi/n^Vft^lf e>n 

[0 0 2 0] l»iE«»«{t^X*±WE^ 

*>\ «jttf, x*/-;K 7a/ V- 

>yy n-;k h'jxfuy^U3-;K T/atfi^y 
Ua _ ;t/i y^nif uvyy 3— ;k h'jyaeuvy 

>b#;H£F-;K if/W;I/eh-;K WMlfh 
—/l/, h'jxf i/yyj u— ;l/ ; e/^^-;i'X— F 
Ux^-U^yy 3— /I'ty^fil'X- tvK 7°atfU> 
yy *^/l/X— r>K ^euyj"J n-A- 

^/l/X— r;K xfl/yyj a-il/^^^l/X-f;!', 
xf i/>y>J 3— ;l/^x^;l/x— i^x^uvyy 



^l/>yj3-^^x-f;K rt-7t FD77 
5>**->l/x— rJK hU**"9-y. ->**^-y>, 7 
-trh>, /f;Hf;l/^rFv, S^Z-t^K x^U>* 
F, x^lx^^y a-;^/x^x-x^T 

-7— K UV»'"J 3-;U->*7-bf - F, N. N- 

->7fM^7;F, ->^f;V7tF75F, 
iPX;l/**S/K, N-^^UD'JFV, T-fehxFy 

[00 2 1] $ fc, 'J ^ 7 A«fte<D <fc 3 VLfti£&W&& 

K 7at?l/>*-*^-F> ->7f;l/A-^-Fv 
s/x*;i/*-#*- F> ?t^;l/x^;b*-^*- F^© 
hfc^lfc fF7tFn77V. S**** 
^F*>x^>. #'jxfl/V**^Ff©x 
— r;Wt^«B, 7^a^*FV. 7a£n9*h>*© 

[0022] *^(DiS«-?H{*apaiii«. *immt 
y x^-uvyy n— ;i/*y o^ss^T^^^Mb 

i±, awKfb^Rtf-r^ve^tta^fb^©^* 

10 0li%C«bT, 0. l~8 0ll%tW5C 
[0 0 2 3] $fc. *fgBflOiS^-?ia{*«^S^«^ « 

HS%K*fL-C. 0. l~8 0lft%l«t*S«C 

[0 0 2 4] ±iEx^-U>tt^»WI6^*» : f 2(1 

fb^. 2, 2-t'X (4- (i/7^jD^'Jxh 

7x-W 7"D/^, 2, 2 -t'X (4- 
^^ya*>4<yxb^» 7i-W 7a/S>\ yy 

^ti:T'i#5.n«»<b^i> ^i/^^y?- yx;i/7x 

5,, y-^aa-p-t Fa*->yatf;l/-p' 



(5) 



&m 2 0 0 0 - 2 6 8 8 7 1 



^iJa^;l>*3r~>X?-;l/-o-:7*U-K 0 _tF 
^ ;l/ *4->x^-o-7*l^K P-^' a *^ 

[0 0 2 5] ±^ffiT;l/3-;l/K a . 0 
x ^ u vJSo»«« 2 ~ 1 4 T'fe 5 # 'J U^'J3- 

oat* 2~i4tWJ e uv y y a-^^T f 

b pj^n-^/^MJ ***y^-K EO 

^^.jjt^o-^ya/^hy^^^y u-k 

, ; u _ h 7a lfl/>SO»*« 2-1 # y 7n 

2~i4 y 7n e u>yj 3-*s>* f f y \ 

-K ->X>?x';X'J h-My^7^'Jb-b> f 

xUX ,j i^-^^T^y b-K ->-^v^xuxy 

[00 2 6] ±Ca. 0 

12 2 2-^(4- (->7^JD*->*'Jit-^ 
7i'x;W7a^ytU(i^l^ 2 - 2_ex 
C4 _ (i/7i ,.j 0 ^xb*s/) Xxx;W T^n^ 

y 2 2-ex (4- <s?y*ya*s/HJxh* 

» 7xx;W 7a^X 2. 2-e*X (4- 
ijD^?xh*f) 7iXJl/) :/o/<>\ 2. 2 
-t*X (4- (^T^yD*->X*Xh*v-) 7i- 

ss^jjtifens. ±ie2. 2 -ex (4- W * 

14. 2. 2 -ex (4- (^Jf'JO*^ 

X h*-» 7oAX 2. 2 -ex (4- 

(^?f;D*->h'jxh*-» 7i-*) ^o/s 

v 2 2 -ex (4- (->7WJa^>?lV 

7ix;W 7o/<>, 2, 2 -ex (4- 



If 6*1, 2, 2- ex (4- WWUn+^V^ 
7ix;W ya^VCi, BPE-5 00 (St* 

[0 0 2 7] ±B*U ->^;i/S^#<t^*t LTtt. « 

xif b y ^o-*7*n'<y b y ^^-^ 
v y u _ K b ij ^d-^7d^> h y > 

,o 7^jD+f-2-tFD+->-7-DW*-» 
-;K 2. 2-W 

^->-7Dif;W*v') 7x=;^* s #^?> :ta2, ° ±M 

•r 57 * y y v-xBtwcssw*^ * f 'J 

y^_^y*n>iMV->7*-K 2. 6-h^x 
ysMVS'T^-K 2, 

[0028] ±iar^ y^ffir^^xx^^fcb-r 
f ,nxf;K 7^J;«77^xxf;K 7*'J>Ufc 

».J;l,g|T;l/^xXx;l/fcbTl±, 
,«^^xxf;k y.**<j;Uix^;i>xX7-;K * 
* *U ;«77*xXfiK * * * 'J -xf^ 
+ ->;VXXf;^tff^^5. cn6ti*ffiT'Xtt2 

[0 0 2 9] £7c. ^SSBOiStt^HttWRfctt* * 



40 [0030] ±K3tt«dn»ax«*««*w»«* a b 

TC±, WAfcf, ^^i/X N, N' -^h^^^ 
;W-4 4' -y75/^/7x/> (St7-Tb 
» N N* -fV5xf*-4. 4' ->'7 5^ 
r/7l yx 4-?<b*->-4' -W*75/^ 
y^x/X 2, 2->-xh*->7th7iyX 2 

-^y-»-2->7f;i/75/- i - (4 -*rt/*y 
-7?/>-l> 2-xf;V7Vh7*/ 



(6) 



ftffl 2000-26887 1 



S?**-;!/-*-*— jWSO'O^I'BiaMk 2. 2' -k*X 
(o-^aa7i-^) -4. 5. 4' . 5' -rh5 
7l -^-l, 2' 2- (o- 

^DD7i-W -4. 5->'7i-W^V-^- 

2. 2' -ex (o-^aa7xx;V) -4, 
4' ] 5, 5' -fh7 (p-fDD7i^) 
>/-';HH*f02, 4, 5->y7'J-MS^/- 10 

[003 UK, *58lS©*#?B{*«»Hfctt» » 
ftOgllOOtHtKJttT, 0. 0 1~2 0li% 

h U ;K T Vlf X-f v/nun- h 'J 
[0032] *«wti3»*-r*>e»tt*»?fl:*« 

«jO8il0 0li%C»^. 5 0-9 9. 9fi»% 
■fr*ci:««»*b<. 5 5-9 9. 5li%i:t5C 
twwsu, eo-99. 5ii%w;:^ 

WaSE^lST-rSffilftft^t)^ 9 9- 9il%^Sx.5 

[0 0 3 3] ^jBfliclstJftM^eiltt*^^** 11 
Ltli, E9*S8?}ieJ:«»«*Wl 0 -< S/cm«±T-&n 

7l -UX #U7i-UV^UX #U7x-U> 

t±\ mwm, *<ask ««a«?©«i3e«»iMt 

dttCtPitr, 3*iSI. *<fc* (III) , AsFk As 

[0034] *sMH©s*H t B{*«sRtt, attest* 



tfta««««os** , ^*^ H * i * ,ll,,|l,lttT * 6 

[0 0 3 5] Sfc. *fSHKfe»tSHi^B*«WH 

[0 0 3 6] _hta«^<£*i4«^?<t^*^- tc??tt 
«* tf » SB iota*. *^ 

iS^Bt*^RotgffC)^rll^* : ?fe*'l4'a^' : ?^ 
[0 0 3 7] m(IH^2©ffi^tcli. «?fia»tt»»?fl: 

ci:tf#*L<. i~60%t?;fc£<li:tf«fcOJ'?£ 1 -' 
[0 0 3 8] ^HWOlS^BfrWflOW* KVFfi 

a (75^®) . w*vewttS#*<fc^n*Rff«»»fc 

<0ft-«^6«a«**^ (75!*®) ^«**tf6ti*. 
[0 0 3 9] ±E*ffi®K«*t»«^**»^ ft: ^ 



(7) 

11 

f*7iX 3-^^f*7iX 7-'JX cn?. 

^{t^Rtf«B?R{t:i^S« 1 0 Oii%i:WL 
T. l~60H%i:1-5CtWSL<. 2~551 
fctfJ:D#l; b<. 3~5 0il%tt5 

[0 0 4 0] ±f27^S®tC*5tt?.«MSB-«7aSi:LT 

t tip x. mwm& itm if e> n s . ±t 55£«<ii£ c *5<^t 
mat*. i~5 vT'^sct*wsL<. i. 2-4. 

8 VT*3&3c: tTbUDSfSlX. 1. 5-4. 5VT*2d 

U^TMiSSt^fi^ 1-1 0 0 0/1 A/cm 2 T*&& C i: AW 
<, 3~5 0 0ftA/cn 2 -efe^Ci:A^fC»$UV^ C 
^3/c&Ig±^M£&3(lf[n]tf£>'K 1 000/iA/ 

cm 2 digits e*tt«*mt^«iom««iRt?* 

[0 0 4 i ] ±gB73ri©^33tt?.^kS , ii: tttt, Wf 3° 

jit, 3<ym. 2. 3-^DU-4, 5->*->7/- 
1. 4 -^>V>/>\ rh7^DD-p-^'/*y 

[0 0 4 2] ±iH35ffi@H:43lt«F-/<>hfcbTt4, 4 
«L WSiig, 3*fi^ (HO » A s F3, A s F 

siwens. ±ie73ii©t;:ai/^T, tt?f£#l4« 
^it^cotii^nT&^m^mmmis mm. 



ttBfl 2 0 0 0 - 2 6 8 8 7 1 

12 

[0 0 4 3] ±fB;£i£®fc:*5^T, 

bTli. mm, MKbfczK *«i8MS*#*.f&* 
tf, ^j$14<Dft.i»!!fre>N, N-^f^i»75K, 

b>/\> 

[0 0 4 4] ^BIOl^iWRS- i»0 

iggfct, 3 0~15 0tfJ65i:t«U<, 40- 
12 0tT'SSi:tA i <fc(5{?$b< > 50-1 0 0-CT 

ttflflCitfSb^o 3 0 ic*gi<D)^a-, 

*!RDBiKCfctf^**^«fatf*^ 15 0t^ 
^i:i'^-><75*1t^?*' t »^Smiol^fe5o $fc> 

[0 0 4 5] *5BWO«iH : Hfr«»H*ffl»'^te 

wati* mm. mmm^mi^mmn^rtvriEmR 

[0046] ±eiE«fc lt«, a«KWb«v>«ta* 
v\, ±iaiEi&*mi:b-m. l h-* coo 2 . 

L i l-x N i Oz. L i i-x MnzCU, L i i-x MOz (0 
<x<K MliCo, NK Mn, Fe?0©«^ 
{*) , L i 2- y Mn2 0-4 (0<y<2) . L i i-x V2O5 

(0<x<l) , L i 2-y V2 O5 (0<y<2) , Li 
!- x NbzOs (0<x' <1. 2) m<Dmt$S. Li 
i-x T i S 2 . Lii-. McS;, L i i-z N b S e 3 (0< 

z<3) fOtlA*3^"t^H. i?=?-*—)l&Mfa 

. [0 0 4 7] ±SBM.mt LTtt. ±S2iEfllc«bTfg'v> 

• U^'>i.^-^«0#g , J9 L ^^ AlSb. Mg2G 
e, NiS i 2*<0*«IB{t^J. f"777^K =1— 

!f^j (M' l±S i , G e, P b^^r^-t) s S i i-y M" y 
Oz (M" tiW, Sn, Pb. B^^r^f) ^O<0^ 

AS?§f*> Li?MnN(, L hFeNt, L i i-x C o< 
io N , L i j-i N i N, L i 3-x C o«N, L i 3-« C u 



(8) 



muz 0 0 0-2 6 8 8 7 1 



14 



13 



,N, L i 3 B N2, L i 3 A 1 N2x LlsSiN.*©* 
[00 4 8]^ *fMB©«#?Bt*W»K*ffl^fc 

ens. ±Ea«*oifi»in^StbTtt. 
US?. ^J'Jv^ cvd. jggHiox, % 

& E»«©ri^iial#iitf*tf&* l *» ****** 

[0 0 4 91 nrnvBrnt. jE®tfkmttfmmn.m* 

5 [°o 050] *^©.ffi#?[S<*iW?R^ 

gfS tiM )Rm^i"5*><oT-$)niitt^^Mfi : *<- 
u^Amk :i 

ns„ sfc, *.fm<B-&to*Bt**B*^ naMi^ 

[00 51] 



2 0. ooo CB8tt«9tnac»)W lOOgOJSJS 

ttfco {fc£»ltt* 1 H-NMR, I R. MS<fcOR^ 

bfco 

[0052] wa®) 

,o pp.. *w* 2 o PP n») rt-pr ^ u n - b u * (faftsen 
sons, -;^^xgx'Jb-M> 

£ 7 *ijU_h3 0«affi* L i C 1 04 8S«&.^ 

x^b>*-**- b 2 oasgP^K^-bTii^) 1 * 

#fc. »&nfcS^« 1 * 1 0 X 1 0cm. 1 m»© I 

bT$*. 8 Or. 1 2^BJHHI»«fTVV 5 00 Mm© 
Rfcfifc. *C lTO^X*tikt»&nft«* 

ifi*3Wl?»3tt« ((»)»*Sffi8AXI S - 1 6 
5) -e79R#«Ufc***H2Ea«-r. ^ 2tci0tf 

[0 0 5 3] ^flfif5li2 (75 

T/^-ytmsnft^-^^'y^x (BXBfts o 
ppra . 7]<il^2 0pp 1 o) 

1 . 4 £ft%) (DVtf-A'T* h75 HjgiS (* 'J 
2 2 411%) **7X±C*tXhU 

y WK f*7i Vtf 1 Uir^ft**^* 0 
[0 0 5 4] *ffi(fi]3 (TJffi®) 

7;l/iyt'ifc?ft/:?n-7-*7W (^*S8*3 0 
ppm , 7ki8S2 0ppn,) rt-e**«lT»6nfc5WF« 

o-* 1 SfiSSP. L i P Fe 11 Sffii^ f 5 '^ 

f 2 . o aagp^K-a- lt m&fo 3 =&^fc 0 ^ 



(9) 



&m 2000-26887 1 



16 



15 



& 7o°c. i zmmna^^\ 4 o o n m<omzn 

It. lTO*7X*fItt'#6tlfcIW^D 
-/l/*5£«»[ (WftffiS : 5 0 n A/cm 2 ) J' 3 0 #H« 
fgfT&b. ftfiHtc^UtfD— ^wr^ss^s***^ 

o fc. »Stifc**S«9 3 K <fc SK^fifl^PR©*® 

[0 0 5 5] J58S0U4 (7af£®) 

ppnu 7j<©*2 0ppm) rtTf^*«l-C»6*lfc5S*P« 
faS«*Uft#Uxf-U>**-9-^H5 0««W, 3- 
/f;H^D-;H 8fi»gP. L i PFe 6fi» * 
>y7x/>3««gP. N, N' -fb7Xf;l/-4, 

!E^bTiS^»4*»fc. »&nfc«^ttM*I TOi) 
7^KX^-t-^tT«S*3 5 0 (imOit»*« 

jeaE*«*Ti»t«HMw-2o 1 gx cc*) 

^I^hJtID T'l 0 0 OmJ/WlD'dbfCc I T 0# 

*j£«lft (WflHBft : 8 0 fiA/cn 2 ) T* 5 0»F^«fKS^ 
:#y (3 — j^/H^n— 



?Hftft»jt*»fc. se.tc 60tl zUBMTT 

fit. ^tt^fPffllbfc^m^^H-^- 
[0 0 5 6] *«W5 (758;©) 

ppm. 7KSS2o PPm ) i TH»6nfc**PF« 

-'J>4iaagP, Li PFe 1 0**SP. 2, 2- 
i?Ib+i/Tth7x/yHW EOfcttMJ** 
D-*^D/<y h 'J 7! # * U I/- b 5li»*^ * 



fco c<org-at%l6^rX7'>UXil7N-y Hcrftbj&SK 1 
2 cceiraf&b. szoiimOfi^Mtfco ^cc3-> 
mo. 0 iW;i//U-/Wi/©7*hxFi> 

?#k„ £e>c* 6 0t:i 2«f^*?STr*ijo^u. *ee 

©g4 7 x y*Kt* bfco ft 6nft*«i»l 6 tc <fc 5 iS# 
,0 ?H*«*H<D5Hfi8ipiffi* BHttSrffffibfclS*** 

1 (C^fo 

[0 0 5 8] «CT7 (75l£®) 

pp., 7KiSS2 0 P pm) flf7 7fte-'7TV-^7 

1. 411%) O^^T-fehT5H»iS CjW'- 
22. 411%) 5:A7X±C*tXhU l20°Ce 
fiq*A^5Ci:T-->*7<7 c 7l'7'-feb7'= F*Rfe£U 1*2 
5 0 ft mOKA fc. ft 6 tlfcK* L i B F 4 It* 
20 /U-yh7K tftSJ^&C'X^b^-**-*-/'' 
nUUy*-#*-b 1 •• 1 SfMfflitCSia-e 1 0»Fa 

0 5 MS%) *» & nfcHOHT«*" 6 3 0 °C. 2 4 8# 

»«%wfco nzntcmmm 7 k * s Bf*w*K 

[0 0 5 9] *6SPI8 (75r£®) 

7;l,3ycm?nfc^-^7fX GK«»IE3 0 
pp-u 7KiSa2 0ppa>) rtT?^*«lT»6tlft*«PF* 

PFt 1 0S«P. 2. 2 -7xb*->7-bh7i/ 



)]/ \ 0 0 0 glcjgfSbTfEa'bTlgc 
g^j5*XfyWi^'i' FCStbii** 12 0°CT 
1W»U 2 80nmOWfe»iabfc. *t2. 3-3>* 
aa-4, 5— >*->7/-l. 0 

«nc# y 7- u >%st5S7)?if*tsfi^ift»_ * 

P>lt, 6 0°C1 2f$fSR£TTllDg&U *K«S©7_U 
y*»*bfc. WBIifclttliMSicJiiW^B*** 
«©#Bi«»ifflu SSWtt^ffflSbfctta** 1 l-Tn-To 
[0 0 5 7] *fl&0>J6 (75?*®) 
T7brf>TWc*nfc^a-7*-y^X (BKXBS3 0 

PP m, 7kigffi 2 0 Ppm ) rtT-T * 'J an h 'J ;b (fdJtWSi 
XSI(«)8D 4 0M«SP, ^y>i'JX';h-M> 
^jt^-^y U-b3 5fiMSB, L i C 1 04 8fi» 
§)5. f*7i>3 0Si». 7V-f^V7fn^MJ 



5*»fc. CO f*x-f*8 0 0 gtcrgft?. E*LT«d*8*fl 



fc 0 coi^ffi^XT-^U'XS/^-y btciSbii^ M^b 

fctfe 1 2 0°CT'ibafeb. J?^ 4 5 0 /1 m«OK*»fc. * 

{ - (s-jt^en-*) ©N-^^veay F 

c>2 5°C, 5WIH«1«^ fr«fc#y (3-^^71/tf 

sMffib/cSsui^ i tc^-r. 

[0 0 6 0] HSRtWl 
[0 06 1] tkSH?l2 

jg#«j 5 tcr-y y*injt*^w^tt^ mmm 5 tra* 



(10) 



200 0-268871 



18 



17 



[0 0 6 2] 

"To 

[0 0 6 3] ?««^HiWJ!«oWMMi«*W"F 



10 



fc. 

2cmX 2cnu Jf£2 5 0 0 |i mO^* V£&14WB 

0--1 8 0° «rDftifTtSJni±^C-f. -ettfcTcKR 

a-9o* st»)*»fct,*jn«*c4v^ft*s tntt±« 
x-4 5" «T0ffliJ f tfei"jn«*i:4</^. *-na±9r 

[0 0 6 4] 

[«1] 







at a & 




150 


o 


3llfeW2 


140 


o 


3^3 


150 


o 


#dfeW4 


140 


o 




120 


o 




135 


o 




120 


o 




140 


o 


tbiwWl 


280 


X 




260 


X 


Jt^3 


270 


X 



30 



[oo6 5] ar-cs^n***^ mmmi-svm 

6 O-acfci^T 1 5 0 Cl-cm UXT© 

9m ^<»m?fcmmihft?it&va<ommi. sir** 

[0 0 6 6] *fl6fW9 

2. 0~3- 5 VCD^BST'O. 0 0 3 C/cm 2 ©SM** 

t *«fefc 4 * ^ tttftfr-irco mom 9 ©is*** &» 
mm 9 1?» 6 nfc w 4^fh*«wk nj©*Fe»tt« 



[0 0 6 7] ftttMl 0 

sgfiSPJ 1 "«t6nfc*»?H*«W** 1 3mm0tC^D 
j«L 1 0 0°CC0l&gtf*. #uen-/MH*ffffl*k 

LTt fi^-3. o~2. 5v<oeH-eSHfcs-£fc« * 

ttffi*-3. 0Vfc-r*^fct?3aW4ilH:4 
tifc*»?BI«Wi»», H%«8, 

So 

t° 06 81 



(11) 



Vfffl 2000-26887 



- , . 19 

[0 0 6 9] ifcfc^SKWOfc^FBttWBRt*, sit* 
HI 2. 3Xtt4 8E*<ofEWOS»*t!:in*. ^e.tci'si-^ 

[0 0 7 0] WS^7lE*©ffi^Httft»K^ W# 
K 2. 3. 4, 5. 6Xti7e*©5ei«<DSb£*£ 



20 

[007 1] m^m9mm(D^7-m»mmmcommm 
[HSoffi^ftittW] 

[H2] XPS (X-ray Pho toe lectron Spectroscopy) 

[Rf*f©a&B8] 

1 m 1 <D*g 

2 £2<DtB 



[01] 




2 8S2054S 



S 5 

a 

* 3 

« i 
* 

38 o 



[02] 



ill! 




: • 1 




<a i 




y « 


o 


i ®- 


■ r 5 
! j 
| .... i ■■■ ■ 


: 

1 ■ ' 1 1 1 '' ' ' ' 



» 100 200 SM 400 500 



(51) Int. CI. 7 

C 0 8 L 65/00 
71/02 
101/12 
H 0 1 B 1/06 



F I 

C 0 8 L 65/00 
71/02 
101/12 
H 0 1 B 1/06 



F ^ — 4J002 BD14W BD16W BG07W BG10W 
BM00X CE00X CH00W CM01W 
CM01X CN01W CN01X CP17W 
CQ01W DC007 DE097 DEI 86 
DE246 FD11W FDUX FD116 
FD117 GQ02 
5G301 CA16 CA30 CD01 CE01 
5H029 AJ06 AM 16 DJ04 DJ09 DJ12 
HJ02 



